The term allelopathy refers to the detrimental effects of higher plants of one species (the donor) on the germination, growth, or development of another species (the recipient). In the present studyallelopathic influence of weed species, Echinochloa colona (L.) Link, (Poaceae), Cleome viscosa L. (Capparidaceae) and Ammania baccifera L. (Lythraceae) on green gram (Vigna radiata (L.) Wilczek were investigated. The individual and combined residues of three weeds wereincorporated to the soil at the quantities of 0,1,2,3 and 4% (w/w) in the plots and the germination, seedling growth dry weight of green gram were assessed. The results showed that all the concentrations of combined weed residues exhibited higher degree of inhibitory effects than the individual weed residues in all the parameters employed in the study except at 1% of C. dactylon, where insignificant growth promotion observed. The percentage of inhibitory effects of weed residues increases with increasing the magnitude of the residues. The degree of reduction percentage of all the growth parameters was concentration dependent.Among the three weeds, A. baccifera had more retarding effects on the growth of green gram and the order of inhibitory effect of three weed was A. baccifera, C. viscosa and E. colona.
INTRODUCTION
Allelopathy is recognized as an important ecological mechanism which influences plant dominance, succession and formation of plant communities, vegetation and crop productivity. It has been related to the problems with weed: crop interference. Weeds cause greater losses in crop yields than either insects or plant diseases. The weeds reduce the crop yields through (a) allelopathy, i.e., release of inhibitors from seeds, living plants and plant residues, (b) competition for growth resources (light, nutrients, water and space) with crops and (c) acting as an alternate host for insects and disease organisms. The decomposition of plant residues adds the largest quantity of allelochemicals to the soil. At plant death, materials compartmentalized in cells are released into the environment. The nature of the plant residues, the soil type are important pre requisite for decomposition. As the roots grow through the soil, at some points they may get in touch with decaying plant residues and are impacted by allelochemicals.The decomposition of plant residues potentially provides the largest quantity of allelochemicals that may be added to the rhizosphere. Patrick et al. (1964) reported that depending on the decomposing conditions, substances highly toxic, non-toxic or stimulatory to plants might be formed during the decomposition of similar plant residues.Different weed species differ widely in their ability to produce allelopathic effects (Hamayun et al., 2005) . Different parts of same weed also differ in their ability to produce allelopathic effects on germination and growth of crop plants. Some parts are inhibitorier than others (Tanveer et al., 2008) . A number of studies have shown that allelochemicals release into the soil from residues of weeds, thus affecting the growth of crop plants (Kumar et al., 2009 ). Furthermore, many allelopathic plants incorporated in soil are known to inhibit the growth of other plants (Rajashekhara et al., 2007) .
Green gram (Vigna radiata (L.) Wilczek), is one of the important pulse crop cultivated as intercrop along with rice and in the follow field of rice crop in Cuddalore District of Tamil Nadu India. Therefore, the present investigation, three common dominant weed species of paddy fields, namely, Echinochloa colona (L.) Link, (Poaceae), Cleome viscose L. and Ammania baccifera L. (Lythraceae) were selected to evaluate their allelopathic potential on germination and seedling growth of green gram (Vigna radiata (L.) Wilczek).
MATERIALS AND METHODS
Weed species were collected from post harvest paddy fields of Cuddalore District, Tamil Nadu and various quantities their residues were prepared from shade dried whole plant of the weeds and also the equal quantity of three weed residues were mixed together for combined weed residues. Field experiments were conducted in the split plots (0.75 x0.75m) on the basis of Randomized Complete Block Design with three replicates. The weed residues were incorporated to the soil at the quantities of 0,1,2,3 and 4%(w/w)in the plots. The residue incorporated soil was allowed for three weeks afterwards the green gram cv.ADT-3 seeds were sown.
The parameters employed in the present studies are germination percentage,seedling length, root, stem and leaf biomass production of green gram were recorded at 15, 30, 45 and 60day old seedlings. Obtained data were analysed by ANOVA followed by Tuke'sMultiple Range Test at 5% probability level.
RESULTS AND DISCUSSION
Allelopathic influence of weed residues showed adverse effects on the seed germination ( Fig.1 ), growth and pigment contents of green gram. The individual and combined residues of all the three weed species destructively influenced on the germination and growth of green gram except at 1% of residue of E. colona, where a slight non-significant stimulatory effects observed.Similar results were noticed by number of researchers. Quayyam et al. (2000) reported that the Cyperus rotundus aqueous extracts and leachate of leaves and tubers significantly reduced the germination and seedling growth of rice. The leachate of Echinochloa colonum inhibited the germination and seedling growth of onion, radish and knolkhol (Challa and Ravindra,1998) , Cynodon dactyton, Cyperus rotundus and other four weeds are adversely inhibited the seed germination of and growth of tomato (Sannigrahi and Chakrabortty, 2005) . The root and shoot extracts of Cyperus rotundus decreased the seedling growth of rice with the reduction in root and shoot length, fading of leaves and curling of leaf tips (Bartariya et al, 2005) . At higher concentrations of three weed residues showed maximum adverse effect on germination of green gram.The inhibition on seed germination may be due to the presence of high amount of allelochemicals in the weed residues.
Morphometric measurements viz., seedling length, root, stem and leaf dry biomass of green gram crop were determined at four stages. A glimpse at tables-1-5 also reflected the inhibitory effects on germination. Apart from affecting germination, the root development, which plays a contributory role in plant growth, was also depressed. Understandably, a poorly development root system is disadvantageous to the emerging seedlings. This is exactly the trend emerging from the data where 16.8 to 65.6% of inhibition was evident. Allelochemicals decreased elongation, expansion and division of cells which are growth prerequisite (Qasem and Hill, 1989) Also, allelochemicals inhibit absorption of ions (Dos Santosh et al., 2004) and therefore, resulted in arrested growth (Venkateshwarlu, 2001) . One of the suggested explanation for disruption of seedling growth and development during allelopathy stress is modification in mitochondrial respiration leading to decreased supply of ATP for all energy demanding processes .The reduction of plant growth in the presence of allelochemicals is associated with the strong inhibition of mitosis or/and disruption of the structure of organelles e.g. nuclei and mitochondria (Gniazdowska and Bogatek, 2005) .
All the concentrations of combined weed residues exhibited higher inhibitory effects than the individual weed residues in all the parameters employed in the study in all the four growth stages of the test crop. The percentage of inhibitory effects of weed residues increases with increasing the magnitude of the residues. The degree of reduction percentage was concentration dependent. The statistical analysis of all the parameters tested in the present investigation showed that significance effect of individual and combined extracts of three weed species on germination, growth, biochemical constituents and productivity of green gram.
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